(19) 



JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 11127855 A 

(43) Date of publication of application: 18 . 05 . 99 



(51) Int. CI 



C12N 15/09 
C07K 16/24 
C12P 21/08 
//A61K 39/395 



(21) Application number: 09293994 

(22) Date of filing. 27 . 10 . 97 



(54) RECOM BIN A NT-TYPE ANTI-HUMAN TNF-ALPHA 
HUMAN MONOCLONAL ANTIBODY 

(57) Abstract: 

PROBLEM TO BE SOLVED: To produce the subject 
antibody having high purity suitable for an experimental 
reagent or a clinical application by applying a gene 
recombination technique by using a host Escherichia coli. 

SOLUTION: This recombinant-type anti-human 
TNF-ct human monoclonal antibody is composed of an H 
chain having an amino acid sequence of formula I and 
acting as an H chain of anti-human TNF-a human 
monoclonal Fab antibody and an L chain having an amino 
acid sequence of formula II and acting as an L chain of 
anti-human TNF-a human monoclonal Fab antibody. The 
recombinant-type anti-human TNF-a human monoclonal 
antibody is obtained by selecting and collecting a cDNA 
of the human antibody from a human B lymphocytes cell 
producing an anti-human TNF-a human antibody such as 
an anti-human TNF-a human monoclonal antibody 
producing 1D5 strain (EBV transformed B lymphocytes 
oligo clone), introducing the cDNA into a manifestation 
vector producing a human Fab antibody in an Escherichia 
coli by a gene recombination and culturing its 
transforming bacterium. 
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(54) Be^*jft;] ttSi^LSftrLbhTNF-at h^y^D-^-;|/*i#: 



(57) imm] 

TNF- a^i-5Jfilfcx.Sfc h^ey ?v—^^m*. 

— Kt5DNA(7)Sft 0 

is^js^ i t-^r r s y rk#i (i) x 
i) 3u^(£>E^iji-*5^T i t>b< tzm^T* ;m®t 

U felt hTNF-at h^y^n— ^/WFab trC^CO L 
«fc LT«MBt5 L«^e>4S»»ASttt hTNF- 



1 

ter^E^Ji-is^r 1 tKttlftw s /KJSSasft* 
an, ^t>u<««*snfcr5;yB6iB5(lSr^rL^ fete 

FTNF-at F^ey ^ a— fet#WH3H£ Lt 

1) xfsr^ga^jic&^r 1 h\s<\*W6L<oT ^ymm 

U felt: FTNF-a t TvUFab fetffCO L 

iRtlitSLl^b/^MMSit h T N F — 
a t h^E-y ^ n — ^fetf£o 

An, >:3tefcL<WII»*nfcT5/«E5iJ**U fete 

[W*«4] R^]##3fc*i-TS/B»B*9 (11) x 
tt^oK^jKis^r 1 b< ^«»<z?t ^/iasw 
in, >:3fet>b<w«*snfer5ya6EWS:*ru fete 

FTNF-at h^ey $xi— ^/WFab fetftWLfti: IT 
^r^fei&CDLi^rn- Kt5DNA n 

DNA^fe5II*JS4fSt(^DNA 0 

[0001] 

ZZfr^tl^— Kt5DNA^±«Ii^^tt h 
Fab feiff(^M^^ft5^^^^-^(-®fE^I£^^^ 
J: ^AL^aS^^—Sr^r, ^cfl&B^J;9^jS 

[0 0 0 2] 

[t£*tf>ft«] ffi(DPfi?L»fe^feiff^^cDi#?Ltbfe^B 
y w<^J§ai^i: 9jS££;h,5<£>i:H«if;i, e hfetf£fi 

t5t hfet^jg^-r&B y i/s<mmm&mm^ ^ 

^y k— ^mmftmcom&, Mt&&&\zmm£tbZK h 
fetfr^M^r^ b y ^^»«BflaKf**^^»*»#t^a 

t h$iMg4t5B y >-^°^Wa(-Epstein-Barr^-r 
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tt FFab Rft^I4*fT 5 «S^^ ^ - S:*Jffl tt , 
[0004] t: FTNF-a (tumor necrosis factor 

*5 9. *j£tt^#{-*5v^T>t>, iiaaicai!aos«Sr5i#fi 

oT, felt MNF-at hfetffk, ftiwe htjifctm 

30 ^ ^-/WkStb^fttt: MNF-at hfet^3c/&t£ 
#C#:(Z>^< il^fii, fete FTNF-a t h^e/^n— 

^ttff^3te»*«<i&tt*s*tr*e>^ te^faftts 

fl?£rfflV^cfete hTNF-a*Itx.Sb FSft, ^c/)^ 

S^i^r^^^M^^r^^o 

[0 0 0 5] 

Sr»fti-5fc<Z>r\ **M^>B«Jf*, *£«ttx.Ki 
40 hTNF-oWt5»ftx.St h^e/ ^ n-^Vfetft: 

t Hm&tft^th^ -KtSDNA 5 ^ £ i-fc 

5 0 BP^, fete FTNF-at fjSff^I^t^t hB 
yw^jWlfi^fe, ^e FfetftWc DNA^il^iJ • gg^ 
"t-Sirirtf-, r<^cDNAS:*JBi^*3V^fc hFab 

e HNF-ai:»t5t hFab fetft:«r#5 r t & B M 
50 [0 0 0 6] 
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WSrtot, mMMVZltmxb, AfliBM^TFab fetfr 
S:j£^i-5«?a^<^^— pFab-His2 lit hfetff<7)Lg(& 

ISt^^St hFab JrtflsSr^jgS^Sr t^WTfiBT? 

tAW«»«^t hBy^>°3«»liaSr^ieL, EB£ 

SLt, felt MNF-at hftff^i4t5lfflK^ 

tltflcS:=i-K-r*cDNA**Sr*ffitU *coittSE?»J 
tlcDNA^MI^lMFab 

odSfetb: hTNF-a t Mnffc^rS^r 6St^T* 
fc*afcfc|l,fc 0 Hit,, *fl§»tE>»iji;tFab 
aSSrfiJfflbT, Jfcfc FTNF-at hfetft^jg^-rS 
iMJiatt^fc^n— =^>-SrtTV\ Sit FTNF-at h 

10 n-y WI^iA^tltl/^ c DNA^Kt MNF 
-at hFabtrt«:OL«&WH«S:3— Kt5^i:^J 

[0 0 0 7] gnt?, #5^0*&&&S#Lt FTNF-a 

IS^J (i) xtarcoK^lfcite^T 1 1> K(«f(7)r ^ 

Sr^TU felt MNF-at h^E-y ^ ^/I'Fab fit ft: 

(id xter^ia^jt^v^ i t>L<«ifi!Bc^ 
T^y»»SdSfJ-*p, A^L< f3g&£n/cT^y^ 

gfi^J^^TL, felt hTNF-at h^e / 9 n — ^/WFab 
J:«9 0^$tL5ffi^X.Mt hFab feift:T-fc9, <fc 9 JM$ 

t fFab stiwa^^-i-J: 5»jtfi*snfe*»s 

^«fcl9^j£SnSJiiaift^t: FFab gtft:t?S>S e 
[0 0 0 8] *«MOtn:b: FTNF-at h^/ 

K^tr^ysi^iJ (i) xfcfc-<^ffi#ii-*3^T i & 

JvUFab gtf*WH«i ^Tmm-f%iji{fc<DHm&^ 

- K-rs d n a, l < 2 t^-msi^u 

c DNA-Cfc6 0 — felt FTNF-at: 
h^y^n-t/^^Lte^^Kt6DNA^ IE 

^ij#^-3^^i-r ^y^ia^ij (n) xtir^s^ij^^ 

E*£;h,fcTS y«Sa?iJ§:*"U felt hTNF-at h 
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Tte, fltrlB^H^^n— KtSDNAt L^^r^— K1" 
5DNA^iU, t hFab fetfti-iHlR *> 

[0 0 0 9] 

[^^»WM§] «P^(?)Rt FTNF-at 

io a, mm^nb^mm^mc^^x xK>m^<mm-r 

5o ^^eLflETffcS^SE^o^y ^ (Ig) L«fc 

CDFc««fc, SilS*S^»l5ffiS:^ricLT*5t), H 

&5 2oC0i£L^Fab W&faht* 9 fcotV^ 0 

[0 0 10] *»M©a*tIt hFab fet£M3\ iiufB<£> 
Fab SWffl^J-ffiSi" S t><£>T\ Fcffi«S:«fig-r5H« 
20 (^C^MJOIh^ K^-f >S:^ftHm<om»t^:int 

SiH/TV^ Sot, HtflECOT^y^IB^J (I) tt, * 

^K«sr*-rt>^t?*>s 0 **3, T^smmm (id 
[ooii] — ^ffi^d^y >-©h«^«, 

^«X.St FFab R*©HHtt, ^«^*SttSt> 
30 t5^S % *^PJ^)ffimx.Mt hFab #Lf$TOL#^ /ci 

40 3&S*$*L5o 

[0 0 12] »«A^?>»P$nfcjla?i5K 

felt hTNF-at h^ey ^ n— ^-/l-feitfgl^^lD 
5 t5fc (EBV transformed B lymphocytes oligo clone ) 

so tut, -tn-^axSrsww^iiffinrfiB^pcR 
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cDNA^ii'i|iUc 0 f*lb<, Hi^iUt> 
f ^PCR^^-^ffl^T, ITOi-cDNA^lS 

[0013] ^(D^^mhn^>m^ commie dna, 

-^y^LT, fi^r(Z)^ n-y^oV^TSic DNAi 

r t &$&frtf)fc 0 r^t MNF-at h^;^D^- 
:JvHSffcjS£t5fclD5 tS (EBV transformed B lymphocyte 
s oligo clone ) frb, L^£r^— c DNAi: L 

KtScDNAtlt, 7«^tC0dSlS, n9k<0'b<D 

[0 0 14] »»StifcL«Sr3-Kt5cDNA, A 

&3-Kt5cDNA, AffMi-tt:, -y CD 1 

/i«(^fc^i5 s ia^e>, LfiSrn-KtScDNA 
kumZ:^— K1~S c DNA^E^t)tl^o^T, 
*fl§BK*3^-CFab fitflESrS^i-S*^^^— pFab-H 

is2 l^P^y^lt, M^^?-**8l^o 0 

li^^-ri^^, ^§^^^— P Fab-His2 te1~C{-$6§ 
£;ft,TV>§fc hFab <D7T—i?7*'{XZfls--m2&1£.^? 
# — pRPLS/Fab-I (ffi¥8- 1 1 6 9 7 8 
#Rg) SfffilJI8W*Not I ^EcoRI bTGene III* 

Bfc*bifc^ 6iOt^fv ? y^^-Kt5DNAiK' 
SrJf Ab^^S Ktfc^o El 1 \z.^-r$£^??- 
P Fab-His2CO^ n — -^^^ h^Jfflbt, LfC£:n 
-KtScDNAIi, faJPfg¥§fiNheI irAsc I <Dm^, 
H«*=i-Kt5cDNAft SJPSP^Sfi I §J»r6lSffi 

[0 0 15] Z<Dm&n<0¥&^? 

^:liMJMi09 tciAtt, 3sa/<^*— rt<£>^— # — 

J&V^ttlU ig«LT>T y^ti tVU-l /3-D- 
hv-K(IPTG)£^nU Fab Si<*jg3=£rRa» b 

*:<> *<e>«l nu «i«ia^i*»u is 

^^•t9^*ttiif»S:»IIIL, ±?|?f«:RflXb*:o Fab tt 
^ t hTNF-atJiati-SRjSttSr^ft-SFab fcif£<£> 
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[0 0 1 6] itu!E<?)±fllt-O^T, t hTNF-a^in 
Mt U tfettifflSMfci: Fab «FS«#ifc MgG 

Sr/Bl^TELISA feT'f?«bfc£r>5, L«Sr = — Ki"S 
cDNAilt, K<«3«|g(Z>5i=>, lSS^tCOi, 
H«i3-Kt5cDNAtlt, //«l«lg<£>fc<Z>i: 

10 fufS<^fPfffi*fTofe^ N thTNF-al^fSS 

iStt MAS tJiBBSiJ £*b5;7ta— i'dU lTV^c 0 

*ii*;h/rv^5 icftSra-KtSDNAiMftS: 3 ^ K 

JIJ (II) &t;H3l^t**E?lJ (I) T-fcofc 0 t£o 

*L*t?fcSSit MNF-at hFab jn{££:j^3rr 6 ffi 
trc&!9, Rt hFab fctfm, H 3 \C7jk*t t *5 9 , H§S 

20 at, mmmm d) odna/^ssir£2x 

9, Li^tt, ^sia^j (id (??DNA^e>aiRS*t 
5mrBE(^r ? ;m%m (n) *#o>k£>-e&5r tasjpj 

[0 0 17] #*3, 12 3X1*12 4 i£*3^T\ fifcjgUZ>fc h 
TNF-a^ <Dl£'£'\Z.mt> 6 ffi Wtt^r^fg^ (complemen 
tarity determining region; CDR) SriSyj^i^l^lH b 

F-afc hFab gtflE4:j£^i-5M«cSr^«!-rS^IW8co 

30 ^t, KT^*frwt-ai-<So 

[0 0 18] (1) 4RNA^)iS( 

bfcSNBHaW^fe, Sit FTNF-at hfei«s:*m^i-5 
MJiatSSraSUbfeo r^y^n-y;Rt MNF 
-at h^y ^ ^/^^0^t*lD5 t*^>«Bflai0 6 ce 
lis rfTl£<£><£RNAgR$t . 3ftK^^ h ; QIAGEN®* 

RNeasy^r^V^T, ^RNA*gg^bfc 0 **3, f^lffl^J* 

I^RNAS:*50m1 tcttffl bfcS5Sr»fc 0 ^^H^^ 
40 RNAM, OD 260 n . (iSS260nm(^^tt5®3tS ; R 

NA^f^^SKiR) tt^^S^bfc^r^), 58 ng/// 
l-efeo/Co 

[0 0 19] (2) RT-PCRjfeJd«t5 L»S:3— K"J"S c 
DNAtHftSra-KtS c DNAOjfS 
flfflE (1) TBIi!!bfc^:RNA^biS?te¥SlS^J:9. 
cDNA^lU PCR&^r^fflbT, LfS: 

R-f 6 c DNAi:HS^3 — c DNA^tl 

h ; ^fiig^^RNA PCR Kit *ffl^, AfrWftl*^ 



(5) 



i&M^Pl 1-127855 



8 



i£te¥^°^-f ^ — £ LT, ^>-^A9 mer 
7>T^-Sr*iJfflLT, c DNASrfBSIbfco 
[0 0 2 0] PCR i^*I^ffl^^^^^^-^TIE^l id 
7T-i" 0 k«St=i— Ki^S c DNA^PCR lt(S(Clfi. 
~fy4 -r—h IT N VK3aF5^^ Y — VM^^^^ 

<HSr=i— Ki"S c DNA60PCR *S#Bidtt x 5' \%^"7^ -v 



* Sri^bf:: 3'«J/7^^-i:LT, FDM ~f^4 

v\ fflg»JJJia«W**l*i£WSr#yto **5, PCR SJS 
fcJ\ 4k«E*100 Ml iU ^iSltcDNAf^L 
T, $i§&ffl-fy^^ — fl:tt#100pmol /Hl/\ Touch down 

[0 0 2 1 ] 



pcr *w 

5' -CCGCrAGCGWCATVCAGWTGACCCAGTCTCC-3' 
5' -TTQGCGCGCCACACTCTCCCCTG^TGAAGCTCTT-3 , 

5' -AACHX&AACXXiiGC&AiM 

VH3bF5^°^ -TV- 
S' -AAGCm:AACC(m:AT(BXCCAGTGTGAGGTQCAGCTQGTa^3 , 

FDM 

5' -CCGCmXGCCAGCTCAGCAATCACTGGAAGAGG-3 , 

R: AXteG, Y: C XteT, W: A XteT, S: G XteC, K: G XteT, N: A Xt£C 



[0 0 2 2] W&jftfcPCR miR<0«f3K^ry h ; 

QIAGEN^QIAquick PCR Purification Kit ^fflV>tfSS 
U TEJ|g»iK (10 mM h V PH 8.0/1 mM EDTA) 

ioo// 1 -esaiiHiiixbfeo 

[0 0 2 3] &btifrtimi:= t — Ki~S c DNACOPCR 
ifci\ 10XNEB2i|S«*aclliul , fHffi»=*Sfi I 
100 U/10//1 StJPpU 50 o CT*3B$raafc£^*: o 
T\ 10XNEB2ffi»iKllA t 1 , mmmmNot I 100 U/10/t 
1 SrSPx.. 37 0 CT3B#p H 1S^$iir^o MSSr^tb^ttffl 
R»*t?9JWfbfc, K-r-BDNABrM-tt. o. 30 

8 %T#n — X^/V^J3l^®^»Kjt-J: y> , ^)690 bp 
ffiScTV^ Kt bT^Hf bfcfc^SreJ?) WbHllRbfeo 

TfJflgOWa!^ h ; QIAGENMQIAquick Gel Ext 
raction Kit £r/^Tf»§SU /iRSra-KtSDNA 
W,lt£TE««i£ 20 /z 1 T^fcHmiKbfco 
[0 0 2 4] fW^i^^-Kt^cDN 

a^pcr ioxNEB2ffi«?uiu i , uwm 

StAsc I 100 U/5 Ml £r*nx_, 37°C"C 3 B$Fe3ix^£i-r 
tZo 10XNEB2^Si^11m1 , ffi(llfi»5RNhe I 10 

0U/10//1 37°CT-3 0$P B 1KJ^$^fCo 40 

^ttSiJPg^T^lffbfc, ic«Sr=i— K-TSDNABf 

m*. o.8 %T^u-^y/^'^ffiv^fcm^:^*»)^-<^:^, 

^660 bp»i22^^Kt bT^Rtbfct<^*Wt)ttJbIil 
lRbfc 0 rPMRcoWJK^^ h ; QIAquick Gel Ext 

raction Kit «: ffl T ft S! U ic«!:3-Kt5DNA 
»r,Jt£TE«i»«£ 20 // 1 -?»ffl@!R brt: 0 
[0 0 2 5] (3) ^^^^-^ffi^^t^ia^^ 

mm (2) T^ffit^n^, j^5B{dS9IS»*^J:5e]BfS: 
Jfibfc/tfilSra — K-rSDNABfJt £ ic«Sr=i— Kt5 50 



^ ^ ; pFab-His2 ^ ^ — rtco-trtb-t* tb<7>^ u — 
(L«0 «T3-Kt5cDNAS:, «JPS»gSNhe I tyM 

m&tAsc i «o»fsi5ffi<z>pfl^, m«s (h«o k-t 

^cDNAt »JRB»3RSfi I §]»flfBffii:Not I SJBrSB 
~ffigffc£OT% k«*=i— K-TSDNABIfJtSr 

ffl*5i^^<^#-Sr«»b, #:v^\ m^m#^^- 

^- P Fab-His2 I8W#?>{-J: <9»45|hI0*9^/^ 
^^T^^ hp. 71 (1997) t^#^^^rv^ 

So iai^-f-ti3 9, tk^m^V pFab-His2 

Lt7yt°^y yittife^ (Am P r ) 

S:WLt*5 9, H«^W^LfiS:a-Kt5DNAS:# 
At^^n-^^W hilt, 

y-ffi^T«Ei-ffilJ|5fi»*Nhe I i:Asc I <7)§]Bf 
«fl5ffl:at/ftiJffi»*Sfi I ^Not I (7?«)Wf«fBffl:Sr«P?>, ^ 
^ifte^^^ga^x tac ^n^e—^ — (Ptac)i^J; 9fT*> 

[0 0 2 6] (3-1) Kfe^-mDNAiitWft 

^A^<^ pFab-His2 lO/xg/100 /il ^fe■f il ^ 10 X 
NEB2f§Sj$m M 1 , ffiOPfi^lBAsc I 50 U/2. 5 ^ 1 JkM 
XL, 37°Cei B^RiS$^/c 0 Jfel/^T?, 10XNEB2^g« 
llMl , SJPHP^Nhe I 50 U/5//1 ^^D^l, 37°CT* 1 B# 
raR/CS^irfco Cl(7>-«IOffiiJRB»*-r*«]»fb^, pFab-H 
is2 (dffiS-rSDNABfJtfi, 0.8 ^^/U* 

fflv^feS^flctb.c:j: 9, 3.5 kbp <jd^>- Ki: br^Bf b 
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F ; QIAquick Gel Extraction Kit ^rfflV^TflSL, g 
Wi:-rS3.5 kbp <ZPDNAWrJt£TEffi«ift 50 /zl T?igE 

[0 0 2 7] #^>ixfepFab-His2 i^St^DNAllrK- 
90 ng/3 jul irmrfS^K«^=J— KtSDNA»fjt30 n 

g/6 jul iSrS'&U »7^y-^3y^^F ;S 

Sig^TaKaRa Ligation Kit Ver. 2 CO I 9 m 1 £r#P 

i^^Fy^3.6 ^^y— /V80//1 stAd^l^ -3 

OTC-eiS^BBjSjcBL/to WtWik, 4 °C, 15,000 rpm-eiO 
5 Ml ^ffgfiLT, 50^T5#RBlKtf>fco rcD»fb$ 

fee 

[0 0 2 8] *fls:«jicitt. ^*mfc;fe»ffcLfc-<^ — 
fi£5 n 1 Srffll^T\ rfTBSCO^ V h-fe/V ; 5>f ^ 

^ / X2 v?— XK^|§®n^t D ^^ Fi?/M)H5 aF'T 50/i 
1 (Clelectropolation jfe^iUffl LT^IA L/c 0 electrop 
olation gfcf3\ 2 nnriB^a^s' hSrfflV\ fl[JEE2. 5 kV 

l^Lfcigifi S0C (2% Bacto tryp tone/0. 5% Bacto yeast 
extract/10 mM NaCl/2. 5 mM KC1/10 mM MgS0 4 /10mM Mg 
Cl 2 /20 mM Glucose) 1 mlTiftV^L • HIIfcL-fco JHf? 
%L(DtzLtib, 37 0 C"C1 tiffflMt 5«*Lfco 37°C 
Mffli&fcSB (Super Broth ) igiffi (Tryptone 30 g/1 , 
Yeast extract 20 g/1, 3 -^r/Uyfr ]) / /n/Ny^/^^ 
^»(M0PS) 10 g/1 , pH 7.0) 10 ml (7^^!^^ : 
5OMg/mlSS*0) S:in*.feo -<£>BB. —ft5i8ifc*ive*U0 
Ml tioo Ml ^4 h^—^B^cDfcM^y" 

7.7 Xl0 3 -Cfco/c 0 i&HL^BftSrlHllRL, rtTflg^^ 
h ; QIAGEN Plasmid Midi Kit £rffll^ 
T^^S K&ttUU TE«»fR 100m 1 "CffiEttHUiRL 

|RS«6 Mg -e&ofeo 
[0 0 2 9] (3-2) iz^Sr 3 — Ki-SDNAKfit^jia 

<^&^ 

[UK £ ftfc iciS:3-KtSDNA KfrJt * 

K-<^ ^ — 2 Mg/100 Ml 5tei\ 10XNEB2 
dffiKlUl . MPS^sRSfi I 20 U/1m1 StAP*.. 50°C 
"eiNPfflS/SSiirfeo #C^T\ 10XNEB2^ffifSgllMl , 
WJKBfffNot 120 U/2m1 St^P*., 37°CT* 1 B^MSlCS 
^±/c 0 r.(7)-S(7)ffjlJPilg?^T^JWL/c, P Fab-His2 + k 
«^ffiS"TSDNA»f>lt^ 0.8 %T^/n-^^/P^^ 
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V^fcSI§U*Sjt£ <fc 9 , 4. 2 kbp tfVO' Kt LT^gf Lfd 

QIAquick Gel Extraction Kit £rfflV>Tfg®!U 
i~54.2 kbp <^DNAWrJtS:TEiR«}« 50 fil "C^WIH 

[0 0 3 0] »^nfepFab-His2 +fcW^t5DN 
A»rJf80 ng/2 Ml £ «Sr = ~ Kt*5 DN AWr^O n 
g/2Ml ££:^U mmc074 If— is a F ; Ta 

KaRaLigation Kit Ver. 2 SrJP^., 16°C"C3 

10 o^^^y-vay^^fco 7>f^3y 

RJSS£fc:*8 Ml , y ^-^W^SWH^ 

U^ai.6 mi , ^^y— /womI StSpx., -3o°crn5 

^lMLfc 0 5&fif£, 4°C N 15,000 rpm-ClO^is^ 

20 [0 0 3 1] ftfrW^tt, ^«>fflfefeSR{tbfc^^ — 
^5 Ml ^r^V^T. TtT|5c0 3i^t o ^>- hir/V ; sxMB^ 
^\f"T V hi?/l^DH5 aF'T 50m 1 i^electropolation & 
^rigffi LT^AbfCo electropolation jfcf3\ 2 mmi|iMc^ 
dra.^<^ ^^fflV^ N SJBE2.5kV<7>^fe#S:fflV^ft:o iiS 

^JBBtt^rL^y h^^^(-Lfci#ifiS0C 1 ml-C 
m^mi. • ElJRL^o R»4©^«), 37t;T-lB#ragi: 
5ig#bfc Q -^^m, 37°C(^U^fcSBigJfilO ml (T>- 
t°v-y>- 50 Mg/mlSsAP) S:*n^.fCo — 
^rtL^ttlOMl ^100 m1 ^^5tL, ^^hv-ygy 

30 cDf-bb{-y°u— h{^M^^tz 0 mz>Wm%, 37°ce— ^Si 

[0 0 3 2] V is 3 ^(D%£^ =iPx^t 

^fXlt 1.1 xio 4 -e&ofo 0 i&#L^Sft:S:ia»RL, 
f|T^c0^^^5: K4>Bt^5/ h ; QIAGEN Plasmid Midi Ki 
t ^fflv^:/^;^ KSrttttJU TE^Iffifffi 600 m1 "C® 

JRfite30Mg "Cfeo^ 0 
40 [0 0 3 3] (4) ^ n — ^t^agij 

Hffffi (3) ie:^o^T^Kb^:pFab-His2 ac®^^— K 

TNF-at bFab fetfr*0^-f~^^ n — y^^gglfeL 

[0034] jy^wias, smm^^-i ng^mis^ 

^»SJM109 »(D^y-t D x^ h-fe/u (^|*M) 100 m 

l fciP;t#: 0 ^v^r% 305>B8*±^fiWaL-fcf«, 42°c, 

so i ^raot - h^a ^y ^n^t^iks nx$3&mfc±.\z. 
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^gbfc 0 igi&SOC 8:1 mlSrSPxi, 37^ "C 1 HSMSi: 5 

[0 0 3 5] MNF-at f 

Fab feLfr^jg^fiiSrW^, I4i60|iV^--^n-y^ 

■f\ -ttb-?:ttSBJSJfi2 ml (20 nuM mt^^^i^>^, T 
Vfc^JJ ^50/ig/mlj8SiP) 4 s . 37^6Wffl«£ 5J&« 
Lfc„ 38SS:K*"rSfe4?), IPTG^^M«0.05 

[0 0 3 6] §10, «*JR^?>, ^CfliBSriS'b (1,500 

y (PBS) (lmg/ml y A, l Xcomplet 

JP) i-SMBU ^M-eSO^IiBSfeabfc^, freezing-tha 
wing (F^-fT^ S—A'ifck37XXZ>MfclZ&E. 
K5»B"fofttM) SrW4iaift9igL-C\ ffif££r?ft 
#L7c 0 iS-t (x^Xyh>7fa-^rt-e, 15,000 r 
pm, lO^W) «U _h»S:Ii|iRLfco M££ix£#l&x_M 
t hFab Sttttt, ^T«i4T?&5fe8?>, rcD±»^IHiR* 
H£ 0 rtfflSOt F T N F — a (£{L#X|¥! # 200457 N 5 
A/g/ml) «r#US£ LTfflV^T, aS±i»^^-g-*tt5fifct 
FTNF-aStffcttftSrELISA Lfc 0 EL ISA ^ 

I'— hteU t MNF~aM50^1/wellfon-f^ 
HBPBS -0.05% Tween20300Ml/wellT?3lHl 

ifeifrLfcfiK #^t3-^fe#fc±»K»50/£i fot 
— g-CgJSSiirfco ^MTlRmRJSS^fcfS, PBS - 
0.05% Tween20 300 // l/well"? 3 Lt, *K/£<£> 

^—-tfSIKMStfc MgG (Fab #^^) gt* (SIGMA 
Sk #A 0293) &PBS -0.05% Tween20T*l : 1, 000 
3RLfc»JK50/i l/wellSrJP&T. K/££^fc 0 
P#RHKJS£"ti:*:^ PBS -0.05% Tween20 300 \x 1 /we 11 

>f y n i^— X»[£>TMB-ELISA £50// 1/wellJPx., 

l«305)^Mt, 650 nmeDK^ftSrW ^ p :7V— 

i~fc<Z>fcJ\ Stt FTNF-at FFab Stfls^jS^ffi^ift 

= — Ki-SDNAWfJtXt/M^Sr^— KtSDNA»fjt 
fe, ^<RD*SE?»J-C*>o*: 0 SP^. ±y^i£ggE?iJ 

(i) xtw&SE*!] (n) i-^^ti,6fc^r^o^ 0 
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[0 0 3 7] fot, r^4oO^P-yft igW 

O E. coli JM109/plD5-l fet, ItSK^ftl^H 
StflffflSSBffcSKft* PERM P-16443 t LT*ft£;h/C 

FFab 3Ba^^^—plD5-l<7?aill&|gSria2^i- 0 

[0 0 3 8] *Hfl^Mx.afeit: MNF-at h^t 

K £ tiX ^ 5 Ktfc \z X 9 jg£ £ *l 5 »»*.aet*"C 5 

io -t(75H«^sfriET^ys6Ba?u (i) -c*s*l, 
L*^ttriar ^ /saa^j (n) ^snsto-e&siK 
9, zti^(Dmmz£vm^t5n&i><vxh<>xi>m 
^fcj&Vk&^-th<DX&z> 0 Sterna*. mfie^s^l 3 

fl&ffi, CTJ^fS, jMl-01, JM-I05, HB101 «*«^«ALfc?g 

bp^>. airiaittSEw (i) itwz:m.msim (id ^ 
*i?*<. «±*:«Srt"efflf2T^yKE9iJ (i) 
20 ^r^y^ia^j (id <v<>f^}?miz.fm&tiz>mY) . 

Lrv^^coT^ fflrjfei^i/^, ig^ffi^^ K^i^ifci- 

5rtd5-C#, ^/S-r^DNAti, ^-Ttl>^700 bpJ^T 
XhZ><DX\ DNA^?£^lffit6r^tT^, fe^ 
v^^i, PCR ffiSriafflbfcafe^A^SSrffi^Srirfc 

[0 0 3 9] *fc, NFab ttfls«, 

***^h«^, Sufisr^y^sa^j (i) com«t?$> 
30 fifrisr^y^ga^j (i) ^ k «t?s>s^, 

ilt hFab Stflei^**b5o ^rftW^W, HftcDC* 

r * smM$W^iz.mn£tifch<7>x&^xhJ:< , * 

mm?. Kmiz&\,^x bwtmztix^zmm-en* <o&& 

[0 0 4 0] Mitf, 0 4|^f*iP^(7)»X.St h 
Fab fitfls<7>K^OT5:y»E5«S:S^, SiflE^WIIW* 

[0 0 4 1] *aSM^*aift^^t: FFab fcif*(t, ^^£A 

50 a&St-J: 9ig^*tt-5t)60-r*fc-5o^ tH,ffl^^Si-J: 



(8) 



4#Hfj¥l 1-127855 
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[0 0 4 2] 

imi&M] SkTfc. *38W<Difilfe^.SK:t h T N F — a 
5 D N A Wr.Jt.R7:* /ifSra-KtSDNA #f Jt t ^ <OM 

L<RWt5o 

[0 0 4 3] #Itft «»A^b»«S*tfclk««W 

Sit MNF-at h^ey ^ n — ^/ugLfcjS^tKlD 
5 (EBV transformed B lymphocytes oligo clone ) ; 
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[0044] t h^ui^Tf^ wmM^m^^r- 

RT-PCR&Srig/B LT, r <£> LfCJil&tf 

-«:fl^-C\ IK^cDNA^M-iltsL^o =Hrfc 

KW«t^f^^/7'l , '7", y«<k =*—K 

•v— *;h^*iTFiE<£>* 2 £^3 >&><Z>«:/B^ 
fco iRNA^»?(ai9cDNA^lSt 
SBRKfci:, ^V^A9 mer SrJB^fco 
20 [0 0 4 5] 
[*2] 



VK1F5 5-CCGCTAGCGMCATYCAGVTGACCCAGTCTCC-3 

VK2aF5 5-CCGCTAGCGArRTTGT6ATGACYCAGWCTCC-3 

VK3aF5 5-CCGCT AGCGMCATYCAGV TGACCCAGTCTCC- 3 

VK4F5 5-CCGCT AGCGAC ATCGWGH TGACCCAGTCTCC- 3 

VKC3 5-TIGGCGCQCCACACTCTCCCCTGTTGAAGCTCTT-3 

VLlaFS 5-CCGCTAGCCAGTCTGYSCTGACrCAGCCtf-3 

VLlbFS 5-CCGCTAGCCAGTCTGTGYTGACGCAGCCG-3 

VL2aF5 5-CCGCTAGCMACKTTATAYTGACrCAACCG-3 

VL2bF5 5-CCGCTAGCCAGACTGTGGTA ACYCAGGAG- 3 

VL3aF5 5-CCGCTAGCTCCTATGWGCTGACrCAGCCA- 3 

VL3bF5 5-CCGCTAGCTCTTCTGAGCTGACTCAGGAC-3 

VLC3 5-TTGGCGCQCCTGAAMATKCTGTAGSGGCCACTGT-3 



R: AXli G, Y: CXte T, W: 
CXte T 



[0 0 4 6] 



AXfcfc T, S: GXl* C, K: GXfcfc T, M: AX& C, H: AXtt 



[*3] 



VHlaFS 5-AAGGCXXiMCn5GCCATGGCCCAGGTGCAGCTGGTGCAGTCTGG-3 

VHlbF5 5-AAGGC^MCCGG(X^ATGGC(XAGRTYCAGCTQjn^ 

VH2aF5 5-AAGGCCCMCCGGCCATGtm:AGSTRCAGCTGCAGSAGTCRGG-3 

VH3aF5 5-AAGGCCCMCn3GCCATGGCCSARGTGCAGCTQ(TGGAGTCrGG-3 

VH3bF5 5-AAGGCCCMCCGGCCArGGCCCCAGTGTGAGGTCCAGCTGGTGG-3 

VH4cF5 5-AAGGCXXMCCGGCCATGGCCCAGGTQCAGCTACAGSAGTGGGG-3 

FDG1H3 5-CXHH3CCQCTGTGTGAGTTTTGTCACAAGATTT-3 

FDG2H3 5-CCGCGGCCH:TTTGCGCTCAACTGTCnGTCCAC-3 

FDG3H3 5-CCGCGGCCO:TGTGTGAGTTGTGTCACCAAGTQG-3 

FDG4H3 5-CCGCGGCCGCrGGGGGACCATATTTGGACTCAAC-3 

FDM 5-CCGCGGCCGCCAGCTCAGCAATCACTQG A AG AQG- 3 



R: AXli G, Y: CXte T, W: 
CX1± T 



AXl± T, S: GXli C, K: GXl± T, M: AXl± C, H: AXIS 



[0 0 4 7] ^(Z)^, r^Ct hTNF-at h ^ / 
? n— ^/HftffcSg^tfclDS tS (EBVtransformed B lymph 
ocytes oligo clone ) L®£r=* — Ki~<5 c DN 



50 



[0 0 4 8] 5)i$tlfcLi^^-Kt6cDNA, M 



15 

i, /i^^t^^iai^fe, LiS:3-Kt5cDNA 

^ISf-^TFab StftS:jE^"rS*S.-<^ ^-pFab-H 
is2 C^^y^U, *^i^36a.^^^-Sr^lJ 

JM109 »i:|Alt, ffl^fe^^^^-rt^-v— # — 
ttiU «*UTIPTGSraanil^ Fab StflcjS4S:fl|*L 

fe 0 *«u «i«(a^g*«#t, is 

^!'-^.^M!i!5>S:5>St, h*f «ri&BxL*: ft Fab fit 

[0 0 4 9] flfffSCO±?S^O^T, tFTNF-a^ 
JWi:U ftfflfflRflcilt, Fab #SW&tt: MgG feift: 

cDNARt, Ki3giO^, lSf^t^i, 
H«Sr=i— K-T5c DNAt LT, /z §1 1 ffi®<£> t> £ 

R/SttdS*S * tbfeo - ^Mil^e / ^ n — ^/Hft* 
-C*>S»Lt MNF-at bFab ttf£&:j££-r £ ffl*£r 

[0 0 5 0] (1) ^RNA^S© 

ft^A^y >^^aj§S£EB^A-^T* h :7 >^ 

bfeiffflJia»^e>, felt FTNF-at: Y^KW-^U^T^ 
«Wiat*SraSULfco rc0^y=f^n-y ;ftt MNF 30 
-at F^EV ^ n— ;^Kft*£«clD5 t*<£>»Sl0 6 ce 
lis TffflE<E>:£RNAfilEt ■ fttK*^ h ; QIAGEN§S 

RNeasy^fflV^T, ^RN ASrffilt **5, 8¥»B*8fe 

Id^RNASrTKSO^l i:ttUJlfcij(5:Sfc 0 
RNAM, 0D 260ro . (jKS260nmtil*3ttSK3tft ; R 
NA^ia6»lR) ffi^j^Lfc^r^ 58 ng/iz 

[0 0 5 1] (2) RT-PCRife^J;S L«S:=i— c 
DNA^Hfe^- c DNAOffi 40 

HUBS (1) TlML^RNA^f)fe?KJS(a^ 
cDNA««U ^V^\ PCR^^^LT, L#K£r 
— K1"£ c DNA^Hfe^^ Ki"S c DNAHti 

*yh; SffiitM^RNA PCR Kit ^ffiV\ ftfrW&fifefjs 

tt5^te¥SJS^20jul ^/c<9. ^:RNAttffiffi2 // 1 
£r/8t/\ »¥7°7-fv-^ tt, 7^^9mer <Z)^ 
5>f^-*fUJ8L-T\ cDNA^illto 
[0 0 5 2] JciSra- KtS c DNAWCR 50 



ftMH^l 1-12 7 8 5 5 
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VM^^-f^—tLX, guiliL^l <©VK3aF5^7 
-f 3'l/7>f^tLt, * 1 0OVKC3^^^-^ 

— Sr, Ki"5 c DNACOPCR iftl^ 

te, & -4 b IT, ^ 1 0OVH3aF5^^^^— £ 

VH3bF5^^-T^— <7>—««:ig^L 

fco ^tt-pnststi^pcR s/£*fTV\ fiaij^atRW^ii 

*B)S*iS:#^io #*3, PCR S/Stt, <£a£*100 /z 1 t 
U 5fe(-PSSL^c DNAI^U, i^tM/B^-f 
fiti^lOOpmol fflV\ Touch down PCRjSfc^^n F n — 

[0 0 5 3] #kit*:PCR miE<7>ttia^rs' h ; 

QIAGEN^QIAquick PCR Purification Kit £fflV^T*fSS 
l> TE^tfr^ (10 mM Fy^^^, pH 8.0/1 mM EDTA) 
100 jul -effiEfflEIiRL^o »bhfc//«S:3-Kt5c 
DNA00PCR M^Ote, 5fe-f, 10XNEB2*g«8£llMl ^ »J 
R8»5RSfi I 100 U/10//1 &M?L, 50°CT*3H#P^/££ 

■^fco #c^-e> ioxneb2ji»^hm 1 , mstmmnot i 

100 U/lOi/1 S:*Px.. 37^T3B#|fflK/££^fc 0 f^iffl^r 
J tix J Pix«ll»»*T*«IWrLfe. MiS=«-Kt5DNA 
BrJtfi. 0.8 %T^^ ^^^/^^/^v^/c^^Qciti- J: 
9, ^690 bpi£iao^^K£ LT^Hf Lfcfc<£>S:«J0fcH 
L(H]lRbfc 0 rn*. ffiflE<£>»K*s/ h ; QIAGEN®!QIAq 
uick Gel Extraction Kit £r/BV^T*t§a L, il^^^ — 
K-t"SDNA»r>tS:TEi|g»JK 20 m 1 T^WIhIIR bfc c 
[0 0 5 4] |fg«fc, f^fci^^-KtScDN 
AC^PCR jgifefi. jfe-f, 10XNEB2M«^H// 1 , *JPS^ 
^Asc I 100 U/5 Ml **PA, 37°CT*3 0#F^£O££iir 
fc„ »CV^T% 10XNEB2»«»U/zl , fMPgglStNhe I 10 
0 U/10/xl SrJUx., 37 0 CT-3B#raK/S^^^ o f^SS:^ 
*v^ftbWJIS»*T-«OWfbfc. ic«S:3-Kt5DNA»f 
Jt«^ 0.8 %T^n— ^^y^^^v^fcS^*t^Ji-J: t 9, 
^]660 bpi£i2<7>^^ Yt bT^gf Lfcfc(7)^^0t9mL[Hl 
lRLfc 0 rtbSr, rtTflg<^»S!^y h ; QIAquick Gel Ext 
raction Kit Srffl^TttSlU K«S:3-Kt5DNA 

[0055] ( 3 ) $ —(Dmrn^mzmmm^ 

mm (2) t?«St*ixfc, W*fc#JK»*teJ;5»]WfS: 

DNAlittt, ^SiSrtT-Fab gt*(D*gi{-*IJffl 

; pFab-His2 9 — fo&^tb^tb&P n — 

NABrJt^-aSfcS^-e, 5t-T, ici^^-KtSD 
NASf^SrJB*.^^:^^ — SrWSKU Scv^, Mi- 
M^Sr 3 — Kf SDNABf^Srm^ii*, — 
^irtf-ffi^iiStt^^^^ — SrW^o HI 1 f^i" 
R*^^^— pFab-His2 fi. ^ — ^7— Jte^t LTT 

^t'v-y ^fftttate^- (Am P r ) ^tr^^ nm$kx$ 



(10) 



¥fm^l 1 - 1 2 7 8 5 5 
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wmmtmie i ^a sc i (owmutiLRxfummmsn i 

iNot I O^Wffiffi£l#*>, rcOit^O^^tt, tac 
^n^-— ^ — (Ptac) MJ: Vfrfrti&o 
[0 0 5 6] (3-1) ic«Sr=i— K-rSDNAWfJt^ffl 

^A-<^^— pFab-His2 10/ig/100 // 1 &\ ^fcf\ 10 X 
NEB2*f»«lUl . flSPKBMfAsc I 50 U/2. 5m 1 

37°C-ei0$r«1S^^^^ o Sc^TN 10XNEB2#f 
Ill 1 //I x *JPRg?§{tNhe I 50 U/5//1 £rAfl;t, 37°C 

P Fab-His2 fcffi^*t%r>NAM}t^ 0.8 
^A^fflWcStC^ibt-J: 9 , 3.5 kbp ©/^KiLt 

^r^ F ; QIAquick Gel Extraction Kit ^^V^TJftM 
U §#^^£3.5 kbp 60DNABrJtSrTE«»SS 50 m 
1 -C«tblUlRbfc 0 

[0 0 5 7] #^>ttfcpFab-His2 CffiStSDNABffr 
90 ng/3 ixl fcHfr|5^ic^S:=3— Ki-SDNA»f>i"30 n 
g/6 //l iSrjg^U rPSR07-f^3V^s/h;£ 
Sa^MTaKaRa Ligation Kit Ver. 2 OI$9 m 1 Sr^P 

AK^tft^ffl^y i/y/y /M M l , 3M 
SttMJ^^.e At 1, =-9 J — /W80//1 SrJox., -3 
0°CT15^^Bbfci o Sfcg^, 4 °C N 15,000 rpnfClO 

5jul W?**PLT, 50°CT5^r^^^fc o 

[0 0 5 8] *fls:W^«, ^feMfefc^bL^^^ — 

; n v 5 — X^^cflfS ^ ^ F 1r/M)H5 aF'T 50 m 

1 f^electropolation ifelJrjiiSffl LT?|A Lfc 0 electrop 
olation ifefcu 2 mmilH^^ra.^s/ h£/Bl\ fEEE2. 5 kV 

\Z.Vtii%ffi S0C (rfrflKiB, LIFE TECHNOLOGIES tfcJK) 1 

mi-e^^ffib • 0iRL^ o fiSW£<z>fca?>, 37t;-eiH£ra 

(T^t^y ^ : 50/ig/miaSiP) §rJPX.fco rcof^, - 
^SM^tL-^tblOju 1 £100 Ml S:«gffiiU hu- 
UBis<DfrMzyru~h\zm\'^ti 0 37°CC 

n^— tNTXti, 7.7 xi0 3 T*feofc 0 **Lfcffift:Sr 
(ePKU rpl^^X^^^ K^Bf^s/ F ; QIAGEN Plasmid 
Midi Kit SrffiV^T^^ KSrttttJU TESWSJ 100 
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[0 0 5 9] (3-2) //«Sr=i— Ki-SDNAWJt^Jffi. 

EUR $ tt7h ici^n-KtSD N A Wr>}*^*i*ii4 tt/c 
Zfy^x K-^* — 2 /zg/100 Ml 3fci\ 10XNEB2 
m'ffimifil , ffiiJPS»*Sfi I 20 U/1m1 StSDX., 50°C 
-ClH#raS^S$^fc 0 2fc^-CN 10XNEB2««}K11m1 ^ 
OTgglPSfNot 120 U/2 //l £^Px^ 37°C^1B#^S/S£ 
^T7C 0 ^C0-@(7)SlJPg^-e^]^Lfe, P Fab-His2 +k 

m^W^ir&rDNAWitite, o.8 %r^/n- ^^fjv^m 
10 ^jfcfllMi*»fc:J; 9, 4.2 kbp <os<is Vt LT^SHLfc 
t<DSr«J9HiLIiIJRLfco £ix«r, m«<z>»»* * F ; 
QIAquick Gel Extraction Kit StJA^TW 1! U l^t 
i-54.2 kbp ODNAW,lt&TE|»»jK 50 ju 1 T^miH 

[0 0 6 0] »fejft,*:pFab-His2 + k iK-fB^i^ D N 
A$f^t80 ng/2 m1 £ M = — Kf £ D N A»fK"30 n 
g/2/zl tSrja^L, rtT^c^^-r^— ^^r ^ F ; Ta 
KaRaLigation Kit Ver. 2 <D I ^9 fxl SrJUX., 16 0 C^3 

20 Sl6*«^*8 Ml , V isjf—nss^of J^Wift^- 

&ya^mtfv ^uz/jfy /ui ni , 3 m mst-f- h 

y 9^1.6 Ml , ^^/-/WOjul SrJP^., -30°C^15 
5>M*feHL-fe 0 0CH^, 4 °C, 15,000 rpm-C104>Wifi*^ 

^itK^IiliRSixSo tt:K%*aftLfc^. * 5 m l 

S*»Lt, 50 c CT5^K^7^ o C^»S^$tt7t^<^ 

[oo6i] ^ffw^ti, ^4?>jajc>fe»fbLfc-<^^- 

30 ^5 Ml £r/J^T, rtT|g(^=i>'t 0 ^^ Fir/W ; ^:fl§Bxi 
>-b 0 ^>- F^/VDH5 aF'T 50/il tCelectropolation ffi 
^rigfflLT^ALfco electropolation 2 imn(g<7> 

^r^-<-/F^rffiV\ SEE2.5kV(0*f*S:fflVNyho iiS 

^fliSfi^^-^ty h^b^mi^Lfei&ifi S0C (rfTJl 
p B o, LIFE TECHNOLOGIES tt®f) 1 mlTS^fcUL • EIlR L 

S?^^?^*^^*^ ml (T^t*^y^ 50 Mg/ 
miaaSp) S:JPx.fe 0 rcoR, — glSS^tb^tblOM 1 
100 Ml £8^U ^^M^-Vaytefel^l/^-h 
40 iCffiV^ 0 »St«li, 37°CT— «^ 5i§#Lfc 0 

[0 0 6 2] Z.<D&>( F V— ^(^Jg^:, ^n^-t 
^Xft l.i xi0 4 T^foof- 0 J£#LfeKf$:£[H]!KU 
rtT|S(^^^^5: K^PBIdf 5y F ; QIAGEN Plasmid Midi Ki 
t KSrtttHU TElSSafJR 600 Ml ^ . 

^ F\ BP*>. ici^3^Kt5DNAijtRt»«3i 

!RSfi30/zg T*foofc 0 
[0 0 6 3] (4) Iji^ ta— V^ilS'J 
50 SufE (3) f-^oV^T^L^pFab-His2 i^ic«Sr=i— K 
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■f--5DNAWfK-&V|/«Sr='— D N AWxfi^ t "h 

TNF-at hFab Stftc Srjg^-T 6 ^ n — v£rg^ b 

[0 0 6 4] SIB^^ — 1 ng^m®^) 

^Cfli»JM109 %k(D^l/t 0 Tl/ h±/^ (&mm) 100 fi 
1 (^Px.fCo #^T% 30#IH*±i£»«b;fc^ 42°C. 
l ^t-hv/a^^^Mtfl m^^Tk-tf- 
S^fibfco SOC (rffflRiEu LIFE TECHNOLOGIES $fc 

£!) 1 ml^nx., 37 , Cei^rai6t 5ig#ttl, TV 

^50/zl fo^K, — Bfe»*b='t3=-Srma.S-fr 
[0 0 6 5] rtib©^n-y^tMNF-at F 

Fab tji^m^m^m^ m^m^m^^—? ^-^z 

f\ -ttl^ixSBJ&tfg ml (20 mM T 

yt°S/y ^50/zg/miaSJD) 37 0 CT-6B#rp^^ 

bfco ^^is 38SS:K*-t*5fc«), IPTG 05 

mM fcftsssasnbT. 3ot"r?— test 5««b*: 0 

[0 0 6 6] §g0, *»BS:»£? (1,500 

Xg , 155>M) T^SbfCo A^^^S^, 0.2 ml<E> 
y V»*aW« (PBS) (lmg/ml y yf-—J» > 1 Xcomplet 

e ; -<-y ttja^u^r— ^Ra^j^^^/^Sras 

*0) KSKiBU ^M-C30#|ffl*MBb#:!8> freezing-tha 
wing (K7^7-f^-^^y — yMK £ 37^ COM* i-^S 

(^^IfogfMa) SrfMlnl^^bT, mt$&i& 

#bfc D S'fr (x^yF/^7fa^T\ 15, 000 r 

t hFab ©tflEtt. ^Stt-e&Sfcfc, r.(Z)_h^i-lH]^$ 

h5o rtiflE<7)t MNF-a (^ft^Xl # 200457, 5 
fig/ml) SrSt/St bT/fl^T, SKJiW^^S^SgLt: 
MNF- afetffc^S^rELISA ffi-ej£Sbfc 0 ELISA 7° 
l'— MS. t MNF-affiSr50Ml/wellfO3-f^ 
>^U H 0 PBS -0.05% Tween20300/zl/well^3Hl 
*»bfca. *^ta-vd^»fc±ffifK»50/£l fo^r 
-ilT^!S£^*: 0 ^aT?lB#reR/S*"&fc^, PBS - 
0.05% Tween20 300 n 1/wellt? 3 |Ui5fci#- b"C\ *S/£<£> 
©i*S:Bft*bfco bT, miE^/P*-* 

i/^— tf«B8MStfc MgG (Fab gtfls: (SIGMA 

#A 0293) £rPBS -0.05% Tween20Tl : 1, 000 
IRb^^50// 1/wellSrinx.T, K/££-tffeo fflfi-ei 
H#KRjS$-#fc1^ PBS -0.05% Tween20 300Ml/well 
t3WU, *SJS^»*«»tn[#Srl»*bfco tfe 

^f7r^u ^*-Xfii<Z>TMB-ELISA £r50 l/well^Px. , 
^MT?30^KI*ScH^, 650 nm<Z>K3tftS:-r>f ^ n^U — 
MJ-^TfflJlUco *fe*OD 650 M ^o.3 ^±£r^ 



(11) WHWl 1-127855 

20 

-^fc<£>f3, gtt FTNF-at hFab tfii$<Dm±n£fcM 

v^e>, 38^^^-srssttttibT, 

— Kt5DNA»ritX(J ! /iISr="- DNABfJt 

(I) &W»K£3flJ (II) (-^$tt5t^T?fcofe 0 * 

*<9 9 — J3\ m 2 idffilll&iaS:*i~tn[t: MNF-at h 
Fab m^t^??— plD5-l t f^bt(7>"efeofco ffiot, 

[0 0 6 7] mrl2^HWf-*bT, ^<9^i5n 

i"5 c DNAtHiSra-KtS c DN AC0#M*^t> 
20 ^rtrov^r, ^:mSfc:^v^TFab JtffSrjS^i-S*^ 

^ ^ ; P Fab-His2 ^-(^^ P-^y/LT, 

n j e:tLjaiftx.'<^^-srf^Kb, *n**n«^*:i»0jM 

109 ffii^iAlt, fflV^c**^^^— pFab-His2 P^KZ) 

VSr^Blbfco b^b^^Sfe, ^*bfeOffi«^S«, Fa 
b tjL^m^ir^ fcOdSfiFffibfc^S, t: hTNF-aiC 
»-TSRi6ttSrS(riao^ffiTfWi5bfcfcr^, v^nt> 

l^-To Z.thh<D /c^^rWi"5Fab irCm^, t MNF 
[0 0 6 8] 

[^PJco^mi *^P^^ffimx.MJa:t: MNF-at h 
hFab 6tfft?*>5^"e, ^:i^o$£Mtt^, ^JPx. 

■fSfc(OT*&Se Stt hFab gtfrOHftir L«S: 

[0 0 6 9] 
[K«l*] 

BE^IJ#^ : 1 
Id^lJ^S^ : 2 2 3 

50 h^n^— : ie«tfc 



(12) 1-127855 
21 22 

Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 

15 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 

20 25 30 

Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

35 40 45 

Ala Val lie Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 

50 55 60 

Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Lys Asp Ser Gly Asp Leu Ala Phe Asp He Trp Gly Gin Gly Thr 

100 105 110 

Met Val Thr Val Ser Ser Gly Ser Ala Ser Ala Pro Thr Leu Phe Pro 

115 120 125 

Leu Val Ser Cys Glu Asn Ser Pro Ser Asp Thr Ser Ser Val Ala Val 

130 135 140 

Gly Cys Leu Ala Gin Asp Phe Leu Pro Asp Ser lie Thr Phe Ser Trp 
145 150 155 160 

Lys Tyr Lys Asn Asn Ser Asp lie Ser Ser Thr Arg Gly Phe Pro Ser 

165 170 175 

Val Leu Arg Gly Gly Lys Tyr Ala Ala Thr Ser Gin Val Leu Leu Pro 

180 185 190 

Ser Lys Asp Val Met Gin Gly Thr Asp Glu His Val Val Cys Lys Val 

195 200 205 

Gin His Pro Asn Gly Asn Lys Glu Lys Asn Val Pro Leu Pro Val 
210 215 220 

[0070] ga^ij#-^ : 2 * m<D%t : - 

SmcoM £ : 669 h^n^: 

IS^fJc^M : * ga?U<Z>«S : cDNA to mRNA 

CAA GTG CAG CTG GTG GAG TCT GGG GGA GGC GTG GTC CAG CCT GGG AGG 48 
Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 

15 10 15 

TCC CTG AGA CTC TCC TGT GCA GCC TCT GGA TTC ACC TTC AGT AGC TAT 96 
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 

20 25 30 

GGC ATG CAC TGG GTC CGC CAG GCT CCA GGC AAG GGG CTG GAG TGG GTG 144 
Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

35 40 45 

GCA GTT ATA TCA TAT GAT GGA AGT AAT AAA TAC TAT GCA GAC TCC GTG 192 
Ala Val lie Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 

50 55 60 

AAG GGC CGA TTC ACC ATC TCC AGA GAC AAT TCC AAG AAC ACG CTG TAT 240 
Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

CTG CAA ATG AAC AGC CTG AGA GCT GAG GAC ACG GCT GTG TAT TAC TGT 288 



(13) #fWl 1-127855 

23 24 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

GCG AAA GAT TCC GGT GAC CTT GCT TTT GAT ATC TGG GGC CAA GGG ACA 336 

Ala Lys Asp Ser Gly Asp Leu Ala Phe Asp He Trp Gly Gin Gly Thr 

100 105 110 

ATG GTC ACC GTC TCT TCA GGG AGC GCA TCC GCC CCA ACC CTT TTC CCC 384 

Met Val Thr Val Ser Ser Gly Ser Ala Ser Ala Pro Thr Leu Phe Pro 

115 120 125 

CTC GTC TCC TGT GAG AAT TCC CCG TCG GAT ACG AGC AGC GTG GCC GTT 432 

Leu Val Ser Cys Glu Asn Ser Pro Ser Asp Thr Ser Ser Val Ala Val 

130 135 140 

GGC TGC CTC GCA CAG GAC TTC CTT CCC GAC TCC ATC ACT TTC TCC TGG 480 

Gly Cys Leu Ala Gin Asp Phe Leu Pro Asp Ser lie Thr Phe Ser Trp 
145 150 155 160 

AAA TAC AAG AAC AAC TCT GAC ATC AGC AGC ACC CGG GGC TTC CCA TCA 528 

Lys Tyr Lys Asn Asn Ser Asp lie Ser Ser Thr Arg Gly Phe Pro Ser 

165 170 175 

GTC CTG AGA GGG GGC AAG TAC GCA GCC ACC TCA CAG GTG CTG CTG CCT 576 

Val Leu Arg Gly Gly Lys Tyr Ala Ala Thr Ser Gin Val Leu Leu Pro 

180 185 190 

TCC AAG GAC GTC ATG CAG GGC ACA GAC GAA CAC GTG GTG TGC AAA GTC 624 

Ser Lys Asp Val Met Gin Gly Thr Asp Glu His Val Val Cys Lys Val 

195 200 205 

CAG CAC CCC AAC GGC AAC AAA GAA AAG AAC GTG CCT CTT CCA GTG 669 

Gin His Pro Asn Gly Asn Lys Glu Lys Asn Val Pro Leu Pro Val 
210 215 220 

[0071] mwm* : 3 * s?— : &.mvt 

S2^J<Z>fi£ : 214 %mcr>mm : W 

Glu He Val Met Thr Gin Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly 

15 10 15 

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Tyr 

20 25 30 

Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu lie 

35 40 45 

Tyr Asp Ala Ser Asn Arg Ala Thr Gly lie Pro Val Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser Ser Leu Glu Pro 
65 70 75 80 

Glu Asp Phe Ala Val Tyr Tyr Cys Leu Gin Arg Asp Asn Trp Pro Trp 

85 90 95 

Thr Phe Gly Gin Gly Thr Lys Val Glu lie Lys Arg Thr Val Ala Ala 

100 105 110 

Pro Ser Val Phe lie Phe Pro Pro Ser Asp Glu Gin Leu Lys Ser Gly 

115 120 125 

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 

130 135 140 

Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin Ser Gly Asn Ser Gin 
145 150 155 160 



(14) 

25 26 
Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 

165 170 175 

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 

180 185 190 

Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro Val Thr Lys Ser 

195 200 205 

Phe Asn Arg Gly Glu Cys 
210 

[0 0 7 2] m^m-^r : 4 * M(DWc : 



^BH^Fl 1-127855 



K5«<Z>fi£ : 642 

Mm<DM : mm 



10 : 
* ga#I<£>9Bg : cDNA to mRNA 

GAA ATT GTG ATG ACG CAG TCT CCA GCC ACC CTG TCT TTG TCT CCA GGG 
Glu lie Val Met Thr Gin Ser Pro Ala Thr I.eu Ser Leu Ser Pro Gly 

15 10 15 

GAA AGG GCC ACC CTC TCC TGC AGG GCC AGT CAG AGT GTT AGC AGC TAC 
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Tyr 

20 25 30 

TTA GCC TGG TAC CAA CAG AAA CCT GGC CAG GCT CCC AGG CTC CTC ATC 
Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu lie 

35 40 45 

TAT GAT GCA TCC AAC AGG GCC ACT GGC ATC CCA GTC AGG TTC AGT GGC 
Tyr Asp Ala Ser Asn Arg Ala Thr Gly lie Pro Val Arg Phe Ser Gly 

50 55 60 

AGT GGG TCT GGG ACA GAC TTC ACT CTC ACC ATC AGC AGC CTA GAG CCT 
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser Ser Leu Glu Pro 
65 70 75 80 

GAA GAT TTT GCA GTT TAT TAC TGT CTT CAG CGT GAC AAC TGG CCG TGG 
Glu Asp Phe Ala Val Tyr Tyr Cys Leu Gin Arg Asp Asn Trp Pro Trp 

85 90 95 

ACG TTC GGC CAA GGG ACC AAG GTG GAA ATC AAA CGA ACT GTG GCT GCA 
Thr Phe Gly Gin Gly Thr Lys Val Glu He Lys Arg Thr Val Ala Ala 

100 105 110 

CCA TCT GTC TTC ATC TTC CCG CCA TCT GAT GAG CAG TTG AAA TCT GGA 
Pro Ser Val Phe He Phe Pro Pro Ser Asp Glu Gin Leu Lys Ser Gly 

115 120 125 

ACT GCC TCT GTT GTG TGC CTG CTG AAT AAC TTC TAT CCC AGA GAG GCC 
Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 

130 135 140 

AAA GTA CAG TGG AAG GTG GAT AAC GCC CTC CAA TCG GGT AAC TCC CAG 
Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin Ser Gly Asn Ser Gin 
145 150 155 160 

GAG AGT GTC ACA GAG CAG GAC AGC AAG GAC AGC ACC TAC AGC CTC AGC 
Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 

165 170 175 

AGC ACC CTG ACG CTG AGC AAA GCA GAC TAC GAG AAA CAC AAA GTC TAC 
Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 

180 185 190 

GCC TGC GAA GTC ACC CAT CAG GGC CTG AGC TCG CCC GTC ACA AAG AGC 
Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro Val Thr Lys Ser 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 
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27 28 
195 200 205 

TTC AAC AGG GGA GAG TGT 642 
Phe Asn Arg Gly Glu Cys 
210 

[0 0 7 3] E#|## : 5 * m<Dm : -*« 

Ba5Ufi9fi£ : 642 h/Kav?— : jffgtifc 

ga^JcZ)M : @ESI£ * Kl?y<Z>«!R : cDNA to mRNA 

GAC ATC CAG TTG ACC CAG TCT CCT TCC ACC CTG TCT GCA TCT GTA GGA 48 
Asp He Gin Leu Thr Gin Ser Pro Ser Thr Leu Ser Ala Ser Val Gly 

1 5 10 15 

GAC AGA GTC ACC ATC ACT TGC CGG GCC AGT CAG AGT ATT AGT AGC TGG 96 
Asp Arg Val Thr lie Thr Cys Arg Ala Ser Gin Ser He Ser Ser Trp 

20 25 30 

TTG GCC TGG TAT CAG CAG AAA CCA GGG AAA GCC CCT AAG CTC CTG ATC 144 
Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie 

35 40 45 

TAT AAG GCG TCT AGT TTA GAA AGT GGG GTC CCA TCA AGG TTC AGC GGC 192 
Tyr Lys Ala Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

AGT GGA TCT GGG ACA GAA TTC ACT CTC ACC ATC AGC AGC CTG CAG CCT 240 
Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

GAT GAT TTT GCA ACT TAT TAC TGC CAA CAG TAT AAT AGT TAT TCT CGG 288 
Asp Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Tyr Asn Ser Tyr Ser Arg 

85 90 95 

ACG TTC GGC CAA GGG ACC AAG GTG GAA ATC AAA CGA ACT GTG GCT GCA 336 
Thr Phe Gly Gin Gly Thr Lys Val Glu lie Lys Arg Thr Val Ala Ala 

100 105 110 

CCA TCT GTC TTC ATC TTC CCG CCA TCT GAT GAG CAG TTG AAA TCT GGA 384 
Pro Ser Val Phe lie Phe Pro Pro Ser Asp Glu Gin Leu Lys Ser Gly 

115 120 125 

ACT GCC TCT GTT GTG TGC CTG CTG AAT AAC TTC TAT CCC AGA GAG GCC 432 
Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 

130 135 140 

AAA GTA CAG TGG AAG GTG GAT AAC GCC CTC CAA TCG GGT AAC TCC CAG 480 
Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin Ser Gly Asn Ser Gin 
145 150 155 160 

GAG AGT GTC ACA GAG CAG GAC AGC AAG GAC AGC ACC TAC AGC CTC AGC 528 
Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 

165 170 175 

AGC ACC CTG ACG CTG AGC AAA GCA GAC TAC GAG AAA CAC AAA GTC TAC 576 
Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 

180 185 190 

GCC TGC GAA GTC ACC CAT CAG GGC CTG AGC TCG CCC GTC ACA AAG AGC 624 
Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro Val Thr Lys Ser 

195 200 205 

TTC AAC AGG GGA GAG TGT 642 
Phe Asn Arg Gly Glu Cys 

210 50 



(16) WHB^F 11-127855 

29 30 
[0 0 7 4] m?m^ : 6 * h #n : 

ss?«^g$ : 214 mm<omm : * 

Asp lie Gin Leu Thr Gin Ser Pro Ser Thr Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Arg Ala Ser Gin Ser lie Ser Ser Trp 

20 25 30 

Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 

35 40 45 

Tyr Lys Ala Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lie Ser Ser Leu Gin Pro 
65 70 75 80 

Asp Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Tyr Asn Ser Tyr Ser Arg 

85 90 95 

Thr Phe Gly Gin Gly Thr Lys Val Glu He Lys Arg Thr Val Ala Ala 

100 105 110 

Pro Ser Val Phe lie Phe Pro Pro Ser Asp Glu Gin Leu Lys Ser Gly 

115 120 125 

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 

130 135 140 

Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin Ser Gly Asn Ser Gin 
145 150 155 160 

Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 

165 170 175 

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 

180 185 190 

Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro Val Thr Lys Ser 

195 200 205 

Phe Asn Arg Gly Glu Cys 
210 

[0 0 7 5] E5IJ#t : 7 Xm&Wt : -*« 

IB^IJOS £ : 660 h #T3 t?— : fij^ 

E#I<Z>?S : jRgg ^ M$\\(DWM : cDNA to mRNA 

mm 

GAA ATT GTG TTG ACG CAG TCT CCA GAC TCC CTG GCT GTG TCT CTG GGC 48 
Glu lie Val Leu Thr Gin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly 

15 10 15 

GAG AGG GCC ACC ATC AAC TGC AAG TCC AGC CAG AGT GTT TTA TAC AGC 96 
Glu Arg Ala Thr He Asn Cys Lys Ser Ser Gin Ser Val Leu Tyr Ser 

20 25 30 

TCC AAC AAG AAG AAC TAC CTA GCT TGG TAC CAG CAG AAA CCA GGA CAG 144 
Ser Asn Lys Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin 

35 40 45 

CCT CCT AAG CTG CTC ATT TAC TGG GCA TCT ACC CGG GAA TCC GGG GTC 192 
Pro Pro Lys Leu Leu He Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val 

50 55 60 

CCT GAC CGA TTC AGT GGC AGC GGG TCT GAG ACA GAT TTC ACC CTC ACC 240 
Pro Asp Arg Phe Ser Gly Ser Gly Ser Glu Thr Asp Phe Thr Leu Thr 



(17) !&m¥- 11-127855 

31 32 
65 70 75 80 

ATC AGC AGC CTG CAG CCT GAA GAT GTG GCA GTT TAT TAC TGT CAG GAA 288 
lie Ser Ser Leu Gin Pro Glu Asp Val Ala Val Tyr Tyr Cys Gin Glu 

85 90 95 

TAT TAT ACT ATT CCT CGG ACT TTT GGC CAG GGG ACC AAG CTG GAG ATC 336 
Tyr Tyr Thr He Pro Arg Thr Phe Gly Gin Gly Thr Lys Leu Glu lie 

100 105 110 

AAA CGA ACT GTG GCT GCA CCA TCT GTC TTC ATC TTC CCG CCA TCT GAT 384 
Lys Arg Thr Val Ala Ala Pro Ser Val Phe He Phe Pro Pro Ser Asp 

115 120 125 

GAC CAG TTG AAA TCT GGA GCT GCC TCT GTT GTG TGC CTG CTG AAT AAC 432 
Asp Gin Leu Lys Ser Gly Ala Ala Ser Val Val Cys Leu Leu Asn Asn 

130 135 140 

TTC TAT CCC AGA GAG GCC AAA GTA CAG TGG AAG GTG GAT AAC GCC CTC 480 
Phe Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp Asn Ala Leu 
145 150 155 160 

CAA TCG GGT AAC TCC CAG GAG AGT GTC ACA GAG CAG GAC AGC AAG GAC 528 
Gin Ser Gly Asn Ser Gin Glu Ser Val Thr Glu Gin Asp Ser Lys Asp 

165 170 175 

AGC ACC TAC AGC CTC AGC AGC ACC CTG ACG CTG AGC AAA GCA GAC TAC 576 
Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr 

180 185 190 

GAG AAA CAC AAA CTC TAC GCC TGC GAA GTC ACC CAT CAG GGC CTG AGC 624 
Glu Lys His Lys Leu Tyr Ala Cys Glu Val Thr His Gin Gly Leu Ser 

195 200 205 

TCG CCC GTC ACA AAG AGC TTC AAC AGG GGA GAG TGT 660 
Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
210 215 220 

[0 0 7 6] m&m%- : 8 * h tKo : jffflSlfc 

Id^JOfi^ : 220 30 K#|<0«S : 

S^IJCDM : T $ / m * 

Glu He Val Leu Thr Gin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly 

15 10 15 

Glu Arg Ala Thr lie Asn Cys Lys Ser Ser Gin Ser Val Leu Tyr Ser 

20 25 30 

Ser Asn Lys Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin 

35 40 45 

Pro Pro Lys Leu Leu lie Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val 

50 55 60 

Pro Asp Arg Phe Ser Gly Ser Gly Ser Glu Thr Asp Phe Thr Leu Thr 
65 70 75 80 

He Ser Ser Leu Gin Pro Glu Asp Val Ala Val Tyr Tyr Cys Gin Glu 

85 90 95 

Tyr Tyr Thr He Pro Arg Thr Phe Gly Gin Gly Thr Lys Leu Glu He 

100 105 110 

Lys Arg Thr Val Ala Ala Pro Ser Val Phe He Phe Pro Pro Ser Asp 

115 120 125 

Asp Gin Leu Lys Ser Gly Ala Ala Ser Val Val Cys Leu Leu Asn Asn 
130 135 140 



(18) 



^1 1 - 1 2 7 8 5 5 
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Phe Tyr Pro Arg Glu Ala Lys Val 
145 150 
Gin Ser Gly Asn Ser Gin Glu Ser 
165 

Ser Thr Tyr Ser Leu Ser Ser Thr 
180 

Glu Lys His Lys Leu Tyr Ala Cys 
195 200 
Ser Pro Val Thr Lys Ser Phe Asn 
210 215 

im 1 1 Fab gtflc38?&-<^ pFab-His2 (Dm^^Tjkir 

[0 2] ^mm<omi^^mm^ FTNF-a t hFab fet 

ims] *«W^*&&X.SHStt: hTNF-a t hFab fit 

^Hi©7^ /m%m (I) £-t;ix£:=i-K-r5cD 

NA<oms&m (i) &m-rmo 

[El 4] hTNF-at hFab ftt 

{$<DLm<DT*/mEm (id t^ti&^—FT&cu 



34 



Gin Trp Lys Val Asp Asn Ala Leu 
155 160 
Val Thr Glu Gin Asp Ser Lys Asp 

170 175 
Leu Thr Leu Ser Lys Ala Asp Tyr 
185 190 
Glu Val Thr His Gin Gly Leu Ser 
205 

Arg Gly Glu Cys 
220 

* NAcoi&mmpi (id ^-tm 

[0 5] *CB^tSlD5 1* (EBV transformed B lymphocyte 
s oligo clone) ^^©StlfcKftSr^ - KtS c D 

[@6] 3ttBJJSt5|clD5 (EBV transformed B lymphocyte 
s oligo clone) ^ fefilSt * ^fc k <K* = — K"t*S c D 

*20 



[HI] 



[0 2] 



Nhcl AscI 



AscI 





(19) 



WBB^Pl 1-127855 



[0 3 J 



1 CAAGTGCAGCTWIK^GAOTCTGGGGGAGGCGT^ 6 0 
GlnValGlnLeuValGluSerGlyGlyGlyValValGlnProGlyArgSerLeuArgt»eu 

S 1 TC CTGTGCAGCCIX^IXSGATTCACCTTCAGT^ TGGGTCCGC C AGGCT 120 

SerCysAlaAlaSerGlyPheT^PheSerSerTyrGlyMetHieTrpValArgGlnAla 



121 CC AGGCAAGGGGCTGGAGTGGG TGGCAGTTATATCATATGATGGAAGTAATAAATAC TAT 180 
Pr oGlyLy sGlyL«uGluTrpValAlaVa 1 1 leSerTyxAspGlySer AsnLysTyrTyr 



181 GCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGCTCTAi' 240 
AlaAspSerValLysGlyArgPheThrlleSerArgAspAsnSerLysAsnThrteuTyr 



241 CTGCAAATGAACAGCCTGAGAGCTGAGGACACGGCTGTGTATTACTGTGCGAAAGATTCC 300 
LeuGlnMetAsnSerLeuArgAlaGluAspThrAlaValTyrTyrCysAlaliysAspSer 



301 GGTGACCTTGCTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCAGGGAGC 360 
GlyAspLetiAlaPheAepIleTrpGlyGlnGiyThrMetValThrValserSerGlySer 



361 GCATCCGCCCC AACCCTTTTCCCCCTCGTCTCCTGTGAGAAOTCCCCGTCGGATACGAGC 420 
AlatSerAlaProThrLeuPheProLeuValSerCysGluAsnSerProSerAspThrSer 

421 AGCGTGGCCGTTGGCTIX^CTCGCACAGGACTTCCTTCCCGACTCCATC^ 480 
SerValAlaValGLyCysLeuAlaGlnAspPheLeuProAspSerlleThrPheSerTrp 

4 81 AAATACAAGAACAACTCTGACATCAGCAGCACCCGGGGCTTCCCATCAGTCCTGAGAGGG 540 
LysTyrLyaAanAsnSerAspIleSerSerThrArgGlyPheProSerValLeuArgGly 

541 GGCAAGTACGC AGCCACCTCAC AGGTCCTGCTGCCTTCCAAGGACGTCATGCAGGGCACA 600 
Glyt-ysTyrAlaAlaThrSex<31nValLoul*euProSorLysAspValMet:GlnGlyThr 

601 GACGAACACGTGGTGTGCAAAQTCX^^ 660 
AspGluHisValValCysLysValGlnHisProAsnGlyAsnl/ysGluLysAsnValPro 

661 CTTCCAGTG 669 
LeuProVal 



CDR1 



CDR2 



CDR3 



CHI 




(20) 




1-127855 



[H4] 



1 GAAATTGTGATGACGCAGTCTCCACCCACCCTGTCTCTGTCTCCAGGGGAAAGGGCCACC 60 
GlurieValMetThrGlnSerProAlaThrLeuSexLeuSerProGlyOluArgAlciThr 

61 CTCTCCTGCAGGGCCAGTCAGAGTOTTAGCAGCTACTTAGCCTGGTACCAACAGAAACCT 120 
LeuSerCyeArgAlaSerGlnSerValSerSexTyrLeuAlaTrpTyrGlnGlnLysPro 



121 GGCCAGGCTCCCAGGCTCCTCATCTATGATGCATCCAACAGGGCCACTGGCATCCCAGTC 180 
GlyGlnAlaProArsrLeul*eulleTyrAspAleSerAsiiArgAlaThrGlyIlcProVal 



1 S 1 AGGTTCA GTGG CAG7GGGTC TGGGAC ACACTTC ACTCTCACC ATCAGCAGCCT AG AGCCT 240 
ArgPheSerGlySerGlySerGlyThrAspPheThrL«uThrZl«3«r3erIieuGluPro 

241 GAAGATTTTGCAGTTTATTACTGTCTTCAGCGTGACAACTGGCCGTGGACGTTCGGCCAA 300 
GluAsp PheAl aVa lTyr Tyr Cy eLeuGlnAr gAspAsnTrpPr oTrpThr PheG lyGl n 



301 GGGACCAAGGTGGAAATCAAACGAACTGTGGCTGCACCAl^TGTCTTCATCTTCCCGCC^ 3 6 0 
GlyThrl*ysValGlulleLysArgThrValAlaAlaPraSerValPheIlePheProPxo 



361 TCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTG^ 420 
SerAepOluGlnLeuIiysSerGlyThrAlaSerValValCysLeuLeuAsnAenPheTyr 

421 CCCAG AG AGGCC AAAGTAC AGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAG 480 
ProAroGluAlaLysValGlnTrpLysValAspAsnAlaLeuGlnSerGlyAsnSerGln 

4B1 GAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACG 540 
GluSexValThrGluGlnAspSerLysAspSerThrTyrSerLeuSerSerThrLeuThr 

541 CTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGC 600 
LeuSerLysAlaAspTyrGluLyfiHisLysValTyrAlaCysGluValThrHisGlnGly 



CDR1 



CDR2 



CDR3 



■> 



CL 



601 CTGAGCTCGCCCGTCAC AAAGAGCTTCAACAGGGGAGAGTGT 642 
LeuSerSerProValThrLysSerPheAsnArgGlyGluCya 



m 
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10 20 30 40 50 60 

C^CATCCAGTTGACCCAGTCT 
AspIleGlnl^uTtirGlnSerProSer^hrl^^ 

70 80 90 100 110 120 

ATCACTTGCCGGGCCAGTCAGAGTATTAGTAGC^ 
IletfhrCysArgAlaSerGlnSerlleSerSertrpL^^ 

130 140 150 160 170 180 

QGGAAAGCCCCTAAGCTCCTGATCT 

GlyliysAlaProliysLeuljeuI leTyrljysAlaSerSerLeuGluSeiGlyValProSer 

190 200 210 220 230 240 

AGGTTCAGCGGCAGTGGATCTGGGACAGAAOT 

ArgPlieSerGIySerGIySerG lyTlirG IuP^eThrl^i2^hr IleSerSerLeuGlnPro 

250 260 270 280 290 300 

GATGATTOTGCAACTTAOTACTGC^ 

AepAepPheAlaThrTyrTyrCy sGlnOlnTyr AsnSerTyrSerArgThxPheGlyG In 

310 320 330 340 350 360 

GGGACCAAGGTGGAAATGAAACGAACTGTGGCTGCAC^ 

GlyilarlysValGluIleLysArgThrValAlaAlaProSe^ValPhellePheProPro 

370 380 390 400 410 420 

SerAspGluG lnLeuby s Se rG lyThrAlaSerVa lVa 1 Cy sLeuLeuAsnAsnPheTyr 

430 440 450 460 470 480 

CCCTiGAGAGGCCAAAGTACAGTGGAAGGTGQATA&CGCCCTC 
Pr oArgG luAl aLy s ValG InTrpLysVa LAspAsnAl aLeuGlnSerGlyAsnS erG In 

490 500 510 520 530 540 

GAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTAC 

GluSe rVa lThrG luG InAspS er Ly sAspSerThi^IVr SerLeixSerSerThrLeuThr 

550 560 570 580 590 600 

CTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCC 
LeuSerLysAlaAsEflVrGluLysHisljysValTyxAlaCysGluValTh^ 

610 620 630 640 

CTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGA 
LeuSerSerProValThrLysSerPheAsnArgGlyGluCys 
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10 20 30 40 50 60 

GAAATreTGTTC^CGCAGTC^^ 

Glul 1 eValLeuHirGlnSer ProAspSerLeuAlaValSerLeuGlyGluArgAlal'hr 



70 80 90 100 110 120 

ATCAACTCCAAGTCCAGCCAGAGTC 

IleAsnCysLysSerSerGlnSerVall^uTyrSerSerAsnLysIiysAsnTV^^uA 1 ^ 



130 140 150 160 170 180 

TraTACCAGCAGAAACCAGGACA<^^ 
TirpTyrGlnGlnLysProGlyGlnProPr^ 

190 200 210 220 230 240 

GAATCCCXtGGTCCCTGACCGATTCAGTGGGAG^ 

GluSsrGlyVs 1 Pr oAssArgPheSer^ lySer^ lySer^liJ^r AspPheTfa-LeiiThr 

250 260 270 280 290 300 

ATCAGCAGCCTGCAGCCTGAAGATGTGGCAtf 
IleSerSerl^uGlnProGluAspValAlaValTyrTyrC^ 

310 320 330 340 350 360 

(XTCGGACTTTTOGCCAGGGGACCAAGCT 
ProArgT^PheGlyGljiGlyTlirLy^ 

370 380 390 400 410 420 

GTCTTCATCTTCCCGCCATCTG^ 

VallfeellePheProProSerAspAspGliiIjeuLysSerGlyAlaAlaSerValVttlCys 



430 440 450 460 470 480 

CTOOTGAATAACTTCTaTCCC^ 

LeuLeuAsnAsnPheTyxPr oAr gG 1 uAl aLy sValGlnTrpLy sva LAspAsnAl aLeu 

490 500 510 520 530 540 

GlnSerGlyAsnSerGlnGluSerValTteGluGlnAspSer^^ 



550 560 570 580 590 600 

CTCAGCAGCACX:CTGACGCTCAGCAAAGCAGA 
LeuSerSerThrl^uT^LeuSerLysAloA^ 



610 620 630 640 650 660 

GAAGTCACCCATCAGGGCCTGAGCTCGCCCG*I^ 

GluValTQirHisGlnGlyLeuSerSerProValThrLysSerPheAsnArgGlyGluCys 
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